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PROBLEM TO BE SOLVED: To provide a multilayered 
printed circuit board which has no cracking therein even 
when subjected to repetitive thermal shock teste. 

SOLUTION; A multilayered printed circuit board 1 has a 
laminate 2 and a filling resin layer 5 provided in a " 
through-hole made in the laminate 2; The laminate 2 is 
provided on Its both sides with base conductive layers 
3b and 3b, which are electrically connected with each 
other through through-hole plated films 3a. Provided 
above a through-hole 4 is a dummy layer 11 which acts as 
a cover for covering the opening of the hole 4. Thereby 
even if the laminate structure is deformed by a 
difference between thermal expansion coefficients of the 
filling resin layer 5 and of the laminate 2 and stress 
takes place therein, cracking inside can be avoided 
effectively since the dummy layer 11 suppresses 
deformation. 
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£> *X7t ^ — =fc — A- 4 f*| ^*«fJ!g Jl 5^tLTV^ 
£ 0 »B«2<^WSf£f*^-*»fl5:J8 3 b, 3 b 

fifcf*;* A— /i-4 com P 5 #^r-HS £ co^ 

5 fc*a4E2 t<omxmmmm^^^x^mvxmti^ 
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1 

micjrft < t h i m&>±mm£hit kt yfwmm 

g& t «:« 7L1t r i: 4r«r« i *T 5 # g V V h BBJ64R 0 

mi^mmmm £ tut va> kt ^mmm t , 

_tfe fcf/l^ KT y /ffiifo JkEXfcfc-hSE fcVW KT y 

— i br^dc^tLTVN^c: < !;4:i|#»i:-r5!»*3S2lE4fc 30 

[0 0 0 1] 40 
[0 0 0 2] 

%ttiz m & ^ y ^ >- ^ t c x *) mm b x m ^< 9 - > <d 
[0003] mm^^^<^y—^(om^nt, so 



0-341077 

-ryftos^jsis^s^y >- me**}*, ant, n 

1 0 <fc 5 ^iteSJl 10 2 ^i^®(r:-<— ^ 

3»ft:HIBS 1 0 3 b . 103b«^3x, ^^SW^ 
ajx — /ui 0 4rt{^Rftfeixfc>^^^-3t;— 1 

03a ^vxmn^mm^ri, mz-<-*mmm 1 

0 2 cDmmz\?;u y^BBm 1 0 6^u^«i6c(75fc:vw 

kt y^mfommi 0 7^^g^^/ c ^^^-bTv^ 

>Xfoofc*), 1&<D&&mi6k<D&1gt<Dtilib<Ds<<>{Tft 

—^%m?tx\s^&h<oxh<>tcv~t%o ^m^v^hni 

(H l 0#B8) , tf/w KT s/^»flEiaK 1 0 7 

^tVi-KTiy^te^igl 0 6cOfy&&&-fZ>m&hfo 

*fc, 0 4\^{z^mmmm 105 

[0 0 0 4] 

^si-r-sr^fcfcSo bfc^ 0 -c. z<D£*>%:g>myv 
i>mtitix^z<&m&&>& 0 ^7t, ^s^y^N^ffi 

xm^?mm?>mMm*k*<D£ 5ic&t>z<D*\ 
[0005] #*^y v bmmu^mm 

Wlx.fi, MPU (^^ti^Ptyt^y h) ^ 

-y bmmmco^m^mk L>xn, mil-s 

TD K) fiOnyf-fv'gVBOif* 

K^iC^Cfc^^, 5 5°C<Dmmk 12 5 

(^rtSBfc^9^^^«^bfc^5^J;oT, {g-*Bffi* 
fPflftSo ^Wt-f^. ^5y^^5S^bfcii-&, ^r^ 
^ 9 y ^ ^il 9 <^#HSKa> bTHBSSr V a 

[0006] ftSftWKt^Jts^Ji^y ^bia 

^ ^te^il 102^ 7fc— 10 4 

10 5 ^co_hr^^^J^^^m^^>m^, «x.fi?E 
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mmmm 1 o 5 <Dmmmm * r> t>, -<-^mmm 102 
<DmBmm&±%^^m&. ^mnm^i&umx^ mi 
1 ( a ) icsti 5 i^-^iteiBSiJi 102 ffiftmrnmrn 
1 0 5 i; t9 1>^:# < iRffi-r^fc^, ftmmmm 105^ 

J6*^*P*?5o ifi{ffl»#"efcl\ mil (b) tc^-T 

tO 0 0 7] roj; 5ftJ^^^^ ( 9jgb^0^5 b, Hi 

^a^) ^t>Kr y^mmmi o 6fc^^^^c^ 

evw KTy ^flcElKl 0 7 (ift7^^VT^- 

Ty^mfc^l 0 7C93ff^cfc5tf/v-Kr^^i|ft8:« 
1 0 6{^^9y^Cj5S**Lfe!?^-5 0 ft4b\ 9 s ? 
C <D38^SH«HM83S*oH{- <fc 5 o7WT-f3:& < , 

to 0 o 8] *«W«±fBRJHie:«^35:$jxfcfc^)-(?S> 
[0 0 0 9] 

[»«*«*"rsfc»^#aaw5swos6*] .hewn 

i:fel«K±aJH$n^if/WKr^i(6»Jii:, -blBtr 
t\> KT s> ^te»«^±®Xf^±ia evw KT s> TTfeSJIlil 

iv JL1B*tt»lBJi £ *i-»JgXtf -LIE fcT/u KT ^ 

[0 0 10] »** 1 Et©*l^ 5 v hEUfitfi, 
tt*S:»?SLffofci:L-Cl), 5ftiftStJJgJI b ^<-*» 

X \f/v KT y -fmmm £ coSrWftiJ-r 

[0 0 1 1] *^-«t^<-^«S*Jii:OMfc« 

sbk ^ 9 ^ ^ ^a^-r s - £ t & v \, 

[0012] r<OJ: W*^llS«c^#lfVy v b 



(3) *fB¥l 0-341077 

|;^7y^ ^3rT £ <£> £r g&ih *c £ £ v ^ 5 3b* 

t y ^Ife^s t > ±ta tr/w k r s> to _h® x f*_k 
ie if k t y y°mmm m±<om\c$5^x ±ie h ?l ^ m 

kt y^mmmm^(Dm\^^xA^mm^i(Dm p 
yffv yt y^mmm^^irmmx *> hmnm<Dum^^ 

[0 0 13] frfa%&M7'V>'h&Mmz£1rht£, If* 
-t-^ofcE*«o±*E«lB (Jtii?L<OBI!P©±^«* 

[0 0 14] J|*:9 3lBtoi5«tt, !t*«2SE«c^# 
[0 0 15] H*«4E*<D*Wtt, f»*«2fa«^^ 

so fyyvhEifi-efcot, tuts^^-a^, «««)t- 

[0 0 16] ff*3S5fS*O^PJf^ s »*Sl~4<Z>V^ 

^»«r« * <nmm b mm^mmmm & ft-r 

5<? ^^^g-tp^ -^O^^ c fc^^^fiil<fcie>. 




5 

[0017] «o-c, §s*3g5SB*cc)^Ji^y hga» 

[0018] ^s#«^y^hBBii*«E^J:nsr. 

%mmm t -<-^mmm t <Dmx^-r &mz&mmz.w 

[0019] 

coi&wia-efc?), (a) temmmm, (b) jsjh^k* 

[oo 2 o ] .^JSM^^I^S y bE«S©^«#li 

mmm^a=.6 0X1 0~ 6 /°C 09^7 ft) , a = 1 
5X10"V°C UBrfrft) . 4&*0. 8 mm) K y A* 
n^jy— >"£r/8V^T 0 3 5 0 m m(OX/^^-/M (O^fc 

TK/SLfc (H!l (a) #flg) o ±I5«J1«2^* 
[0 0 2 1] ;* ^Jg3t^9%0;*/1'— 

/8<D**»JJ1 (S»3I*a - 2 8X1 0" 6 A) 2rJlfti 
cOWKffi^-C^i^L, 18 0°CXl2 0^it^ 
rite:J;9^»»JiB»5Sr?!?*bfc (Ell (b) # 

[0 0 2 2] ifcte. iI«2<D±TW^^^ ;3 ri3, 

^i«3b, 3b»^Lfco JiTWS^fiK^tt 
^3^ft:[USg3 b. 3 b E:, X;W^-;M7^r3 



# 

(4) 0-3 4 1 0 7 7 

e 

[0023] m^, mmm 2 o-<-^«ft[Ei^ 3 b izm 
mm mmrnrn a = 5 0 x 1 o~ 6 /°o ^m/g^ff^. 

ScSUBUU 1 trvu FT :y ^l&SUS 6 bfc G * L 

^ftCt^l lf;UK7 ^^$&SJl6(C^-rr^— A6 a 
(Sln«0. 1mm) Sr^bfc (Ell (c) #B8) 0 
[0 0 2 4] JRV^T, yWT#— a <Z>T«Po* 9^ 

(d) #flg) o -cofjl tf/WKT^^#ft:|lI^7^. 
>TT/^— /W6 a S:4 I ^ti"S»&n^^9> / K«B 7 a (9 
VK#0 2OOjum, El 2 (b) #flg) ^/U—^ — 

(7yKg*2oo/im, ei 2 (b) mm) t?tm~fz> 

J; 5 fc7#/£ Ufc e CCDSit^^ K^7 bfct, «i£<Z>g|2 

[0 0 2 5] fgl^T, %2 \f;V¥T y-fmUMB^mi 

/l/KT^^ilSPMT^^a dPglOO 
jum) Sr^WT3t?— a i:l^«{CL"C^^fiLfco 55 : 

^2 fcr/WKT^^*fflHlK9Sr»l ^bTyT'* 
fls|llBS7 t^tClUT^U, ^3 tr^K7iy^»Si 

(Ell (e) #flg) o- fe*5. M2\?/l>}?TV7 o mfcm$& 

9 a (9^ K@0 2 0 0 Mm. El 2 (b) #^S) ^r*-r 

30 [0 0 2 6] ^>V—^~;\s4<D^\iLm^^— 
3 5 0 n mJ: <9;*C^V^ 5 0 0 m mcO^ — 
11 (S^lO^m) ^jijfe]^^ ^ T"f -{*r -{Zfm^X 

mA\f;^YT y^mumi 2 t\,tL (E12 ( a ) # 

b, ^1^D ? |^2 tf/WKTy^*#IHB&7, 9^V^tt 

[0027] rco^^i-LTifeSSWi^^/i^y ^^sa 

10 tm 4 ^^YTy^mumi 2 t<om\^x^^—^ 

-iv 4©iP4:IU5 {cjgj* $ fbX v > 5o 
[0 0 2 8] fc*s. KW<^fi!S±, HiXT^EI2-e«, . 
a«*2^±E{rKttfc^— ^SffrlsIKS bo±tc, ^ 
1, ^2 t>KT^^«7, 9Wil~f4t' 
/VK7^^»I16, 8. 10, 12lriItS¥ll^ 
*Lfcas v ^JlS2cOTia<^^^^^« : lHl^3 bdov^ 

50 fflv^Tt) J:V\ 
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[0029] [intern] m 3 ^mmm^m^ v > 

HEi»«^aWHTfcf?, (a) |*«WrffiH, (b) B: 

«2 0lt 1 cofg 1 fcf/U FT s^»flc®& 7 fcft 

X."C, JifB9 ^ KSS7 a ^IHSIcO^V' 2 7 a t 0 5 
0 0 fim<D^ny>YU2 7 b SrfltxLfc^ 1 tf/^ KT ^ 
^ft:m^2 rSr^Lfc^i, — 11 

too 3o] ^o^s^y ^ MaitftS2 o-cjs, S3 

(b) ^-TJ;5^. »2 \?^VTyZfmfo^9^ 

[0031] [Hifi0y3] 0 4fi*^jS6«ijco#Ji^y > 
hmmM<vmmm-efoy\ (a) (b) & 

m 4 o ft, HJ£#!I l con 2 trvu FT y ^frUlK 9 left 

4 9a &^-r&m2 FT ^^*flcEIK 4 9*^L 

[0032] d^a^y v hsaifcfi4 o-et^s 0 4 
(b) tr^i:5(-, il t>KT7^«7(?)- 
SBHP^get 7 >- KSf 7 b 7^—71-4 (OH p co±^r 

sl<>h*T-yy o mfcM$&4 9<Dy V KfflU 9 a 
/^4coMP^rSoTV^5o ^<£>9 V KSB4 9 a /^fgl^ 

[0033] immm^i msn^mmmco^myv^ 
hnmm^mmxh^o , (a) nmmmm. (b) n 

4E 5 0 *S6^J l<omi V/U FT y 7 tCft 

X.*t\ 7^ KIB7 a tmrn^^^ KSR 5 7 a i^WT* 
-^6 a ^W^t§CT^Stt7y K^5 7 b (0 
400^m) t Sr^rT 1 fcf/V FT y^flcifilSS 5 7 

51 (0400m m) Sr^ricLfcr tJK^tt. HJK0!l 1 
[0 0 3 4] r<D#Jf:/y >- FiB,tfi5 om 0 5 

(b) (r^-rj:5E-, i2 br/u kts/ -^mfamn 9 co- 

IfRfiP*?? V FJB5 9 a P 

Ty^telll&S 7(Og{t9^KSB5 7b^'^51 
^4co§|p^rSo-CV^o r<E>^ ^ KfflS 

5 7b»^^5 l ^s*3fiW^>^^— SBStc+B^-rSa 



(5) i&M^Pl 0-341077 

S 

[0 0 3 5] [30600 5] H6«*»«cD#g^y >- 

bgaiftffitDiftMig-cfc?), (a) jsjKWrffiiik (b) n 
me o-cjs, iiffi2^/^ ^-/W4rt^ig^g/i 

5Sr?gj*U> ^»frEIK3 b. 3 b £rS£ 1 tf/i- FT 
^^»K«6-e«ofc», rc^^i tf^u FT 

b tm^fy^^e 7 c £«rfltx.fc»i tr/^KT 

m^6 7^®fig;bfc 0 1^2 tvuFT^^mmii 

^4^±«^fo-fnfcte«K9^K»6 9 a «r^ri-£# 
2 lf^KTy^»flclilK6 9*»*Lfco S^"C^ IS 3 
tVi^ FT y ^ISSUi 1 0 Sr^rfc U * 4 0 0 » 

[0 0 3 6] ^co^li^y V FIS^«6 0^?f^ 06 
(b) ir^J:5f-^ ^1 fcV^FT^^*^:[Hl^6 7 co 

i^ifcy^ 1/6 7 c CO— SB^S^/V — — /W4(Z)^R^_h*r 
^ ffi«f^#^EU. ^^-6 1^^/1.^^—^4 0011 

PSrSotv^So rc0^^-6 l ^*«Kco*^— SPJc: 

tS^-T5o 

[0037] [mmmei 'm7^mmm<o^m^v^ 
h&Mm<DWLmm-?&*), (a) nmmmm, (b) » 

S7 0 nifew i cofg i 2 tr/v- FT yy'mVfm 

m7^ 9t£{X?LX, K*B7 7 b^^^S^/v— 

^-/U4co4 1 ^^^-ftifcmi ^KTy'7 p *#:|IIK7 
7, 9^FSfl5 7 9 a cOEpit^S^v— 3t;— yl/4 <D*t**bfrth 

30 wef 2 tr^u ft y^mw-u^ 7 9&mm tfcK^ 

7 g^7^ra? 7 bCDfa^9V K9P7 7 a £r 

[0 0 3 8] ^co^il^y V FSBIS4K7 Otffi. 0 7 

(b) ic*-rj:5{c, ftsiRttm2}f;i>vTy'?mfcm 

K7 7, 7 9C0— SfB^S^/U— 3^— ;U4^MP©±*«« 
^fc, — 1 1 ^^/i,^-^— /U4cO§BPSr 

[0 0 3 9] [H1£0!I7] IH8^*^«c0^^y > 
FHE««ORWig^fc!3, (a) »»KBf®BI, (b) ^ 

fi8 0fi, Hft^JlcO^l bVWFT^^ftHI^7tC« 
X/t\ 0 8 (a) {CT»ffit^l»Sii:*[Rl{CMVS3)jC^9 
Y^87ch rtlif^iJ^-rT^-;l/6 a «r*^t 
-rSJftR^co^^ KS8 8 7 a i: 1 eVl-FT^ 

-?mwmi& 8 7 $ tuv m 2 tr/u ft y ~?mfom& 

9fC<tx.T, _bfS^#:^-Y^8 7 c tm^^^m^ 
50 ^^89c^ ^}it-*PWr*-/V8 aSr^ti: 
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mxh& 0 i kmm<Dm&mmfci\,^x& 

[oo4o] r<o#ji^y ^ hia*l*g8 o-e^, ins 

(b) tC^I-J;?^ »lRtf»2lf/UK7y^»*|ll 
£g8 7. 8 9^|»7>fy8 7c, 8 9c^-S^ 

I l^/w^-;V40SP^Io-Cv^ o r co ^ ^ — 

I I f>^^m<o^y<—m^M^?>o 

[0 04 1] LMJ&m l ] Jt«0» 1 i tt, *J£Wl <D 

&my° v >- mb^s i <omi&<z> ? — 1 1 <o&v^ 

KifiMK 8 o coffin 5 ^ - i i co^v^#Ji^ y V h 

[0 0 4 2] [Jtte^J 3] 63 9 i*J£«0J 3 cD^Jl:/ y ^ 

M2iig«(oi5iwia-T?&9. (a) tewmmm, (to « 
wis a»3fr»*9 o x i o~ 6 /°o u ^mtt 

WJJBH3 5Sr?g*Lfco ftwr?, SH«2tf>P5E^* 

^jiy^V^Lr^— ^*ft:|HlK3 3, 3 3 WL 
7C G ^CD^— ^^#IU^3 3 0 5 0 
S33ah PKn^S^^^KIfBS 3 b i*#x.TV^ 
3 0 pf^<"^*^[Hl^3 3. 3 3li, aft— ;l/4 {£ 

^«$^tfc^mtt»jiiJl 3 5 ^ J;o-c««W^SHKStt 
Tl^ 0 ^to^, Jf$i, f|2 tVU FT y^ffiHl^ 7, 
9XVISl~»4lf/UKrs/^ , «5»B6 > 8, 10, 1 

<»«tt»i'oooaa 



[0043] r.^Ji^y ^bfia»tE3 o-ett, i9 
(b) ^-r<t5f-, »i&t*3S2 tr/wKT^*friHi 

3 3 <OjJs< — gf5 3 3a ^S^/U— t\s 4 <DBH P ^fo X 

[0 0 44] ±lB^#iJ 1-7 0#g^ y 

>- KE»4EaW±lBJt:«SE0iJ 1 - 3 to#jp:7* y >> hSttffi 

70 ««n?f±, #*#:[SI^Oi?:^^ 1 0 ix mUm (5-15 
Mm) X&ofZo 

[0 0 4 5] »UaK»(^*#tt. MIL-STD ( ^ /U 

xm&\^fc 0 5°c(Dmwt 1 2 5°ccom 

f*5#-eff 5: irSrliH' V^k U ^jxSrlOOOt 
[0 0 4 6] 1 OOOW^/^ ^i/y^KE* 

CA, CB, CCfcoi^TRW^So ^^KAIi, 
fcfA' FT yymfcmi&fah fcf/u FT s^iffiS* 

[0 0 4 7] 
1*1] 
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[0048] _htaco»*^e>^ HJE^Jl — 7<^J: 9fC N 
±m<o X 0 &ii»*ftf»iW»Sr 1 0 0 0N^ Mt o 



5Z7 



j; 5. ^^Wttttc^jfcv^^^y^bEilftffii&sWfon 

[0049] — Jtt8W 1 , 2 J: 5 ssSHi 

bfco Jtt80il3OJ;5(-^^*-S»*fflf*."CV^5fc 
coco, ^C0^?^— 815^^— ^*flc|HK3 3CD—^^ Ut 




11 

Bl&&inX^Z><D'i>\Z'O^Xtt:jr 9 C A^5S±Lft 
[0 0 5 0] r<^J:5Jte*S*^#fc*lfca*i^ov^'C» 

*»j«B5 t-<~xmmmx&%mmm2 t^mmmm 
v>mfc$s*k-r% 0 ±.mttwtmi, 20^5^^^— * if 

mm 2 1 (o m xmmmm^^ ^ <om \z x o x &r * * 

CA, CB(7)M^5^ i^-C^fc^^^fe^So 

toosi] — Jfc«09 3 -cft\ *l6»Ji 2 i 5fc 

^g2©E±^^tt^tl/^-<-^^#:IfilK3 3^ 
— SfB3 3 a (CES!WJw*Pfc!9, ^W^7/^3 3at05 

H^yKc (09 (c) mm) $m±vft 0 

[0 0 5 2] fc*3, ^7^^^**JSH^-fc|aiS^70*. 

"Cfc, T&lfeKRi 0 0 0^->f ^/u«{cfi^5^^^»* 
■ SJvCl^Sfc*. «;*rift (o*9S**|ft) <Offi«¥ 

[0 0 5 3] Sfc. ftiKRl 0 0 Oif^ ^/HH, J5i- 
£ ©»fjftK»<D|ll**aiaTfir^^ ^ g fc^ 9 s/ ^ d« 

«4 (^^— SPt L-CSrtt^v 7 b i:^^ — 5 1 



(T) 0-341077 

12 

[0 0 5 4] **5. *5SW{i, ±fS^K^tC^A/bPI^ 

±ia#^*Wxf^, ^s^tw^^ii^t^ 

-/U4coBiP^av^$x.t-ti{^, ¥f^mmtte%£olc 

[0 0 5 5] *^-S|5t IW^^l 1 JfciTS: 

L a* , ^;^^-;i/4^«§^5 » SIX 

tc, ±e*JMS-e«:, ttBTMli 

te»jif±, 7*v yi-^^M^m^^^^ticx^xmm 
i^xmj&isXh^^o 

^ [H 2 ] mmm 1 <o*B:/y ^ mw^p^bx^ 
y>. (a) ttJKWfnBH, (b) ii±^6*ftaaa-cfc 

[03] mifeffi2(D^my >> }j v hBfli««^Rwiat?*> 

9, (a) f*»Wr®Ek (b) f*±^fe^fcS«ia^fc 

[m 4 ] 3 (o^m^f v ^ bmmm<vmnmxh 
(a) nmmmm, (b) f^±d^^fca«Bi v c*> 

[05] mmw4<D&m-7v > hnmm^wimmxh 

30 9, (a) ttttBfSH, (b) n±frb&fcMumx&> 

[0 6] nmm 5 <?>&m°7 v > bmmwicommmxfo 

9. (a) filSEBrEBU (b) fiJi^&^amia^fc 

[07] ^jfiCT 6o#i/uy Ma»*g<z>tawia"Cfc 

9. (a) ttJKWrffiiaH (b) f^±:^^^fc@ffl0-efc 

[m8] **^J7 w^ji^y v Ma^ffiwtft^ia-c-fo 
9, (a) itmmmm, (b) tt_h*»b*yta»0T?*> 

19, ( a ) (iiWrBik (b) iijd^uaaa, 

(c) tt^9s'^^3g^Lfci:§rroSSiKia-C$>So 
[110] fi§*©#*7°y V hB»«©«EWfffiBlT?jb 

So 

[mil] mm<o^m^V >- hiB^*»M^^t:(-J; 
[ESI 2] ra^w^W^y ^hBB»«te*?y^a*» 
[«F*©BiW] 
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v ksb, 7b - • • aw^Ka^ 1 1 • • • y^-o 
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